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(a) TIE^ (I) (Dy<y-y:^^i^>'i^T^ymfi^h 




(0 



SRi. Rz' 4R3joi:tJ«R4^lei^T<0*#^-ii'& 
i-^ : 

-Raib^itJ^R^;^^. m^\^s - (CH2) „-OHl;c:^oV^ 
Tn;J52, 3 *fcH4 LV^S^r*i-t R^joi: 

U?R2:^H^T^^>7fc^M^^^^i-^^ 

-SfctlR^;^^, - {CH2) „-OR5^^^^v^rR5;^5^ 

^/l-* fcJi:3i^/WSr-fc t) n 2 ^ 3 (C^ LV ^SSr 

Si-;e)^<ov^Ti^;6^•Cfc'5it. Ri. Rg^JjcUSRaidSTk 
S*SL^^o-<Vif>'S<^2, 3 ; 2, 5 ; */ct±2, 

-^ft^R^ib^^ yzfvi\f/umi:mi-t^. R2. Rs^ 

xxj^R^r^7Kmmir^m't^^(D\^^i'fit^x-h^o ) 

t//^fcti;itL6>^ ( I ) (Dit^(^<Dmt<D{ptj:< t h 

(b) TfS^ (I I) ;^^-y=r:=:^U>i^r^>m 

Ift:2] 




(11) 



NHR. 



=^yU^fc}tr/^3:^r>^S'C;!>^oljJi^e>3*-e<7)t Kd^ 



:ifSXn/^fz\t^ (II) <or*Le{b'g^feOKi:<^ii?* 
(c) -TiSS; (I I I) y<y-T^/y=^/-/u 

[its] 



OH 




(III) 



-efc^o ) i5<ti;/*fcfi:^ (III) (DZtibit^^ 
-ifcf^Tie^ (IV) p<^-T^y 7:11/ -/I'M 
Ut4] 



OH 




(IV) 



NHR,, 

/V=^/Vg*fcH2;5^P>3 4T*O^^J®T-^-&tffc Kn:^ 

-yr/i^^/i^mir^^o ) :fe<tt;^/^fcj^^ (iv) or 

(i) ^ (I) . (II) ^XU (IV) co{t:^feSrl^ 
NrJ-^tpt>0"CfeoT. ^+(ORi*5J:tJSR2d5-<>^-^>' 
#JiC0 2, 6fitCfe5p<^/VS^SL. R3. R4. 
Rg, R7it3j:t;R8;657K^ia^^^U. Rg^d^T^/^^ 
/V';^:^v^S^^U ;a^oR^j;^5/3-fc Kn^ei/acf^/wS 
SrS-rm^ife/x *5i:U« ( i i ) S: ( I ) > ( I I ) 43 J: 

tJ^ (IV) (D<l:'g^i^^f^^iC^tft><7)r*$>oT. ^^(D 
Ri. R2> R3> R6> R7. Rs^^'O^Rii^^^^^^S: 
U R4d5p< h=¥e/^^/uSSr^U Tb^^R^f^^p-t K 



[IS*:3B2l ^ (I) <D^N*^-:7 3i::iu>v?r^>';dS 

>';2, 3-e>pf^/U'-y^^-:7 3:::ilx^^-:;r ; 
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^ (I I) \z:}d\,^XR^t)>yi(.mm'f'. r;i-^/uS* 

b 3 ^ T<D t K n i/yU-Sd^ ib ^ ^ al^mfc 

[f§*54] ^ (I I) C0p(i5'-:7 3.::^UVv?T^ V 
1- (3 -l^ Kn^v^ai5^;W';*-:^^» -2, 4--^ 

^m^mi. 2^fcH3ici2«o^3|sH6a^ife, 

[ff*^5] S (I I I) (Dy<y-r^yy:xL/—/U 
>^ntf/K sec-:/^/V^fcmert-:/^/VS 

/U^/V'SdS-CHaOH ; -CHg-CHsOH ; -CHg 

-CHOH-CH2OH ; -CHg-CHOH-CHa* 
fcJi-#«l~-6^tC- C H2O C H3^*i-fc<DS:fflV>-5 r 

I^*^6] ^ (I I I) <Dy<y-r^yy=^y-/u 

-T^y:7aiy— 3-t: Kn:^->7^^/u-4~T^ 

/:7rr:/— 2-^^/1— 4-r^/:73iy—/K 2 

-fc Kn:^rV:?ff^/^-4-r^y ^'oi/— /K 3-p<h 
:^i^^^/V-4-r^ /:7a:/-/K 2~-p<h=^i/^^ 

im^m?] s; (IV) (D;^^-r^/y:i^/—/vt 

H2-CH2-CH20H^S-rt><0SrfflV^'5r 

t i-5fi*^ 1 L 6 <Z)V^•f 1 «(c|E«<^^3pHB 

[|f*:^8l ^ (IV) <D^^-T^/y:r.y-jut)^ 

2-p«^/U-5-r^y >'a:/-/K 2-7«^/l^~5- 
N-p«f"/l-T^y :7ic/— 2-;^^yV-5-N-:3:. 
^/l-T^y /K 2~;»<^/U-5-N- (jS-t: 



N- (y-fc Kn:^ixycrtf>'UT^/) ^3 
-Cfc^ ;i <!: «r4*ffi[i:-r Sti*:^ 1 ^j:V> L 7 ^^v^-f i^J^^^ 1 

[ft 101 ^ (I ) (7)^ 1 ^^t:^J|sf3feiKflc:ds»^ 

m^x^&v^ ^(11) (Dmi:^yvi^i^m*-'t(D^ 
\zmo. 0 0 i*5iu^3%<oK<ofi»W'g'r-#ftu ^ 
(I 1 1) (om2mimm9cmm^t(D^\cmo. oi 

*5j;t/5%(7)Pfl"C#&L*fcll^ (IV) (D^2:;?77'y 
^ C ^ $r#® <b i-Sf|*3S 1 4V^ L 9 <DV^i•tL^^ 1 3S(C 

^ Sr1#® ^ i-^f»*3g 1 u 1 0 tT.d> 1 ^SiclB 

Pik^im^ (A) ^^(^gi*iicML. ^v^T•^£ffl^^c*5 
\c'^ti^m9:mcm^ti^im(om^m (b) i^ic^s 

-efe ^^^^ ^^5r<^^4#a^i-^ Ifefe^feo 

T. •^n^5/>/^<irt2 5>^^^;^^ 

^iJiv^Ll 0(OV^-fix;6^l«tclS«<^>a^i^ (a) Sr 

*a^^ (B) ^^A.x^^^h(r>xh^^ti:mAtrh 

P^&Mc^fcn^y ho 

im^m 1 4 ] ft *^ 1 /^V^ L 1 1 <^V^'f tLd^ 1 
[0 00 1] 

x.r 7 - r ^ / :7 31 y -/i^^ ^ p« - r ^ y :7 y 
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[0 0 0 2] 

<tU^w:h.t^fe^p^J (coloration modifier) tLX 

^ -r ^ y y :xi / -/umi^xxj^:^ ^ -^^y :^y—^^mx 
miEM) ^tt^^nm^^x^y^^Ktm. -tur 
[0 0 0 3] ^m(Dm<m&<D^m\c^\^^x. m^mn 

i--tt*^x^6Xo\^. ^fc. ffir^. ^3^. ff. jo 

[0004] 

[0005] :*:^5^#fi. -jg. r«^*fcf:iHjKr ^ 

u^i^^T^i^t. m^m^m^)^^T\z.m'ik^^^y<y- 

T^/y:r.y —jv^ fz.\%:^^-r^jy^j — /kd v ^•f 

M^hmf'^ir>^^^ii\z.^ox^ mwm-w&x^ 

fco ^(0^%iy^^W^(omk^^\.X\^^^. 
[0 0 0 6] 

fl. ^y^:yWSm. ho-ir^f^^SlSS 

(a) TI25^ (I) (0^<y-y:r.:=:^Ul^^yr^>'m:h^h 
[0 0 0 7] 

[^b5] 



NH 




(i) 



[0 0 0 8] (^4>/fiR,, R3*3j;U5R4«£iLT 



(D^mcm^i-^h<OXh^ ' 

-R^ts^V^R^tK - (CH2) „-OH^;l*5V^ 

Tn;^|5 2, 3 ^fcJi4 LU^SSr^l"^ t . Ri*3<fc 
U5R2^57k^JS^SrS1-;6\ 

-*fc«;R4;dS- (CHg) ^-ORsllljSl/^TRs;^^^ 

i-^t. Ri. R2jt5J;U^R3;^|S7k^iS^r*feS;6^ 
-*fc«Ri*5<fctJ^R2d5. ^^;U^fz\t:^^/i^ 
^t:^Li)^0^>''^y^<D2, 3 ; 2, 5 ; *fcfi2, 

-*ybriRi:dS>f yypt^/vS^r^rti^. R2^ Ra*^ 

^x}^R^ii*^7i^mm'¥'^m'rt^(D\^^'rM>xh^o ) *5<t 

1 a<^f+JPi£ ; 

(b) TIS^ (I I) (Z). 7<i5^-:7znnU':/i^T^ 

[0 0 0 9] 
[^t6] 




00 



NHR« 



R7 

[0 0 10] ReJl7K*J!g^> T/l-^/VS^fc 

i^mirmu RsJ^TK^if^^^fcrir/i'^/i-s^SL. 
r/i^=^^i^m\t 1 L 4 mmm^^'^t?h(oxh ^ . 

/~:^fcftJKy t Kn^iyr/W^^>'S(i2/^VNL3^ 

us fc Kn^r^^Sd^ib^SfcOSr^U^ Rj^it\itRs(0 

§0 ) isXXf/^tzlt^ (II) cocti&ft^i^og^t 

(c) -TE^ (I I I) y<y-r^yy:j^y—/u 

[0011] 
lit?] 
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OH 

[0 0 12] (^^: R^o\tT^\^^yK Kn:^i/ 

-&tft(^-e*>5o ) 43J:t//^fc(^S: (i i i) 
-^fcfiTIE^ (IV) CO, 7«i5'-T^y:7a./-yw^ 
[0 0 13] 

lib 8] 

OH 

(IV) 

[0 0 14] (^^. RiiJtTK^IS-T-. l*/c?t2^^ 
t: Kn^e^T/V^^/VS^r^-To ) *3 iU^/^fcJiS; (I 

V) (D^ribit^^(Dmt(D<}?^^j:< thim(DHMm(D 

[0 0 15] L;6^L*d5f3. ^Tc^ t>(Ofi:$:^ig<^teH 
( i ) ^ ( I ) . (II) *3 J:t5 ( I V) (Dit^i^^m 

Re. R7:fc^<tI^R8^5*^S^Sr^U R9:d5r^/ai^ 

^r^-rffi^^. :j3j:t; (i i) ^ (I) . (I I) 

(IV) a3{[::-g^ifeSrl^^j;i-^tpfeoT*fco-c. 
Ri> R2> R6^ Re^'i^t^RiiJ^^*^^^ 
U R4dM h^^v^^i^^^/i-S^^L, ;6^oR9;5?/3-b K 

[0 0 16] ±ia(cJ:!9#5>tufe»f«*SfeW. 
«c3t. 35fe?^. ff. *3j:t;5^S;658S^cti^-C*)65 

too 1 7] :^^m(D^<OBmt^ ±IS<OJ:5(c>>^y^ 
V ©Slli ^ ^ ^ 5 fc i6 1 c V N 6 n § a >!r (7) ^^J J: t/^ 

So 

[0 0 18] ;*:^P^{t^fc. ^y^yffOffi. ^LTlf 



t:^^]) :yiSfmti^t^(}^ti:< th imcom^^ (A) 

^±E<^«S^f-J!feL. >K>^^l;:(0^ffi^fe (A) IcMk. 

im^ (B) 'Plc:#ffir'5BI{tSiJ*fflv>rr/w;&ytt, 
[0 0 19] *:^?gn*fc. -torn 

[0 0 2 0] *:^e^iDm<7)4^ts. m;^. 5ti§i*5j;uJ?ij^ 
[0021] *^M^-^^oTffi^.^e)^^6KJS^l. «f*u 
[0 0 2 2] *^9^f;i?^;tff. m 1 (ommPt^mVfb 

Ur, &sT<0{t'B'^: 2, 6-i^;^^y^-/^•^-y=Il:^ 
Ui^v?T^V;2, 6-^^3i^/W-y>?7-:7 3:^Ix>'i^ 

yynlf/l.-/<y-:7a::nu>i?7'^ V ; N- (^ 
-pf h^i/Ji^/i-) -y<y-yai=:>Ul>^i^r^> ; N, 
N-i^ (^-t Knz^riy:!:^^/^) -y<y -y :r.:^Ulyi> 
r^iy ;:i6XV^^ii.b(Dmij>bmiiitifc^ (I) 

[0 0 2 3] ^^-y;n^u>s;?T^:/Sc^:^>^!; 
^FJSr^^i-^^ (II) ^c:*5V^•C^^. R^t^y^mm^. 

Rstt^TK.^m'f'^mu RgdiT/i-n^vs. r^yr 

V^TfiT/i-^' ^ v^S^^^ 2 U 3 ^^ig^;i)>^:6^o 1 

[0 0 24] ±m^t'^f^(D^xnar<Dh(Df)mm^ri 

S : 1 - (i3 -fc Ko:^f"iX:ii5^/i.;^di^v) - 

2, 4-i;?r^/-<>"^>. 1 h:^->-2-T^/ 
-4- (/3~t Knariyn^^/wr^/) -O'-^^'. 1- 
(fi-r^ -2, 4 ~^:^r ^ / ^Vif 

V, 1- (j3-t: Kn^i/ai^yV:;e-^iy) 
-4- (p^^/i-T^/) :i3j:TJJ^ixe)<0:S-e 

[00 2 5] S (I I) (Dm^^^fflJ^^ib-g^ifetl. 1-^ 
^/W-2-^ h^iy-3, S-e^T^Z-O^-^:^. 1- 

1, 3~trjx (2, 4-i^r^y :7:i:/^f-i/) -^u^^ 
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1, (2, A-i;>T^jy:r./^i/) 

1, (2. A-^Jr^jy:y^/^i/) 

1, 3-S/T^y-4, (/3-t:Kn:^>> 

[0 0 2 6] S{c$faitc:{:i. ^Wm^'^^X&.'Tmt^ 
fej-m-rss; (II) (0:^^'-y:r.::^\yi^i/r^'y 

i~?it?^> : 1- Kn^>>:n^/U':2f^-:y) - 

2, 4-i^r^/^>-'^V; h^i/-2-T^/ 
-A- (/3-t Kn:5f'i/rc^/i.T^y) -<>"^V, 4<5J: 

ft:^^^-r6^ (III) {cioV^T. T;v^;vm\t.m^ 

;K sec-:/^ywjoi:mert-::/^yuS>S:^L. ip.fz\i 

*L<HTIB<^Ss >'^:b^> : -CH2OH ; -CH2- 
CH2OH ; -CH2-CHOH-CH2OH ; -CH2- 

ifetc^jSi-^^ (III) (D^<y-r^jyyL/--jv 

-3i^/U-4-r y^:/— /K 3-t: Kn:^->;»«^ 

/w-4-T^ y yK 2->«^/p-4-r^y 

/K 3-y h^r:yy5^/U-4-T^y 7:x:y— 2- 

[0 0 2 9] :^^-r^jy^j—}vm.(oij':^'^)i^^n 

^S^-rS^ (IV) {C:}ol^T. r/i'=¥/wSJi^ffSL< 

t < C H2- C H2O fcfl- C H2- 
CHs-CHsOHSr^-fo 

[0 0 3 0] 'WXcwm^xt. ^W^\z:^^x^xr<r>{\i^ 
m\^n^<t^^ (IV) (^;?«^-r^>/:7ci:y-/Hg, 



5-N-3i^/ur^y :7 3iy— /K 2-y^/u-5-N 
- (p-b Ko:^i/3i^/uT^y) :7 3iy-/K 2-y 
^/i^-S-N- (r-fc Kn:^iy7'nt:VwT$/) ^'a: 

y-/K *5<tu^-^ne>coie^ffli^-5c:tJiw*L'V\ 

[0 0 3 1] *^MO«5fflrt-C«FJC»* UV^S?^fc;S^3|S^J^ia 
(I) . (II). (Ill) iSiO^ (IV) 

1 <Dgf^kSfeJp^^fe|gftc ^ lt<^ i \Y.'^m ( a ) . 

-||l(7>;^7 7^1i>>/?fiJ<hLT(^HI::'a^fe (b) . 

^ntx.xt^iDXi^-fii'h^cDW'C'^m (c) . 

Sr^tft><or-$)f3. m^xOft^ifei (a) . (b) *5J: 

(a) 1 : 2, 6-v^^^/>-y<^-7a:c=^U'^^v?T^ 

(a) 2 : 2, -y ^^X^^y^^T ^ 

(a) 3 : 2, 3 - v^y ^/V-z-^^-^mri u^^S^T ^ 

(a) 4 : 2-^ y':/n\^/\^-^<y -y :t-^V:y'i^r X 

(a) 5 : N, N-i^ ( j3 - 1 Ko'^i^^ai^/l') 

(a) 6 : N- {fi-:^ h^i/m^/W) -yN«^_:7 3i^ 

(b) 1 : 1- (p-fc Kn^ixai^yW::^-:^^) ~2, 

(b) 2 : 1-y h^iy-2-r ^y-4- (i3-fc K 
n:^ix:c^/l.r ^y) -<Vif>, 

(c) 1 : 2--;?«^yl--5'-N~ {& -\t Yn^Z/zn^ 

/vT^y) :7:ny-/K 
(c) 2 : 2-y^/^-5-r^y :7 3:y— 
(c) 3 : 3-;?{^yu-4-r^y:7ziiy-/K *5J:tJ^ 

[0 0 3 2] if^m\z,^^b»^ i.\^^jcMmmm^Tm(o 

[0 0 3 3] 

[^1] 
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(a)l+(b)l+(c)l; <a)l+(b)l+(c)2 

(a)2+(b)l+{c)l; (a)2+(b)l+<c)2 

(a)2+(b)l+(c)3; (a) 3+(b) 1-^ (c) 1 

(a)3+{b)l+(c)3; (a}4+(b) 1+ (c) 1 

(a)4+(b)l+(c)2; (a) 4-*- (b) l+(c) 3 

{a)5+(b)l+(c)2: (a)5+(b)l+(c>3 

(a)6+(b)l+(c)l; (a)6+(b) l-t-tc^S 

(a)l+(b)2+(c)2; (a) l+(b) 2+(c) 3 

(a)2+(b)2+(c)l; (a) 2+(b)2+(c) 2 

(a)3+(b)2+(c)l; (a) 3+(b) 2+(c) 2 

{a)3+(b)2+(c)37 {a)4+(b)2+(c) 1 

(a>4+(b)2+(c)3; ( a ) 5+ ( b) 2+ (c) 1 

(a)5+(b)2+{c)2; (a)5+(b)2+(c) 3 

[0 0 3 41 :^mmr.^^mmkmm^\^^^^^^^^^ 

^f?l::»^L<ftO. 0 5fi*%>fcv^L5fi:l:% 
-^(11) <Dmi:ijy^V>VMi^ftl^'ttitb<Dm(om 

m^^conmm^iMvxmo. oolfifl:%3iv^b 

324%, $e>{cif:^ L<flO. 0 0 5fiS:%*v^L2 

(1 1 1) (om2mim^^mi^'^ft\t^(om<om 

m^^<omMmi::M\.xmo^ o imAro^^c^v^Ls 

%(DmmJi^XhoXX< ; 

-^LX^ (IV) (om2:^:/V:yi!^m^tz\^'ttih<D 

m(DM\t. m^m(on'mA\^M Lxm o . o o 5 mm% 

L3MA%<o9SmP^X$>oX 

[00 3 5] mmum^ t < mmim 

[00 3 61 ±m<DX 0 fmPc<r>U^^^t^U^^ 

(A) ti. 3?iV^Ll 1 (^ra<??pH^J$-^#-5;$\ :z(D 

r : 

[0 0 3 71 
[ft 9] 



(a)l+(b)l+(c)3; 



(a)3+(b)l+(c)2; 



(a)5+(b)l+(c)l; 



(a)l+(b)2+(c>l? 



(a)2+(b)2+(c)3; 



(a)4+(b)2+(ej2? 



(a)6+(b)2+(c)l; 



/ \ 



[0 0 3 8] R^SftSftt-t Kn^->/l/S**:r±Cji- 
R13. R 14*5 J;0!R 15*5. |^^{c*fctt^ix^Jx3i 

J; oT^S-f 5 r t i^-e 1 5. 

[0 0 3 9] ±Jc;£«Ufc^l:?[iJi&^tfiB*«» (B) 
pHtt. mmn (A) i:)g^L.fcmt^> tho<^9f"v 
Ka«Uc:16$*v5«a^ife<0 p H*5if * L.< 14 3 /ii.> L, 1 

[0040] m\mma (B) 14. if* L< I4ii^{i;7k 
[004 1] L^^=ft^^0iJ^^J:i^ 

PiS, »*L<{41 57^C^^L.305>K^^cg^n. ^rO^tt 

[0042] ±E<^^!|S|-lci)nx.T^!|sfifflfie!^(4> ffic^E 

bfc t) *fcl486«:«S^-f-5fc*lc^A/-ev''X't> J;v\ 
[0 04 3] rtbt>©#* L^^*^♦:^a|^:l*5^^•c. ifeJisMa 
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[0 0 4 41 ^fiib^'tti. ^^«S^^PJSr^^^v^rt<t 
v\ rixib<?:>^T\ LT^tCl-C4^ss^r/^;^7y- 
[0 0 4 6] 011;itfryix¥:/^^hy 
[0 0 4 7] ^{kKJh^Jt)^Ar^r^;55r*^^o 

ail. ffifleg^Tk^-^hP T^t KnT^3/V»f>' 

/N^KP^y:^, 2-;p^^/Wn^ Kn^e/ V, tert 

ffttSfcO-CfcoT. «a^ite>(^±fia:lc^LTj^jO. 0 

[0 0 4 8] zcDwnm^mt^fc. moim^atLx 
[004 9] ^m^m^fh^z.<DumQ\'m^ tmm. 



[0 0 50] 

[0 0 5 1] iBmt : rmm^<D-^^ffmm^m\^^fc : 

NaCl (lOg) . yvKTK^;^^ !>A (Ig) . t 

(0. 25g) . pH=3. 2^-^X,^m<D% 

mis^u^m^Ti^xi 0 0 g ir-r^o ^i^tc^mco^:^ 

(dSSlU 3 7t:-t?2 0*v>L5 0^KSkB-r5>o »:v^ 
[0 0 5 21 iiS3fett (^-feryT^;^ h) i^i^fc^m^^ 

2 5:^^V^L7 5%RH 
L8 O^K<^«5ffl-CB8lt't-Sc 

[0 0 5 3] BV^VT'-i^ (Tb^^— T^y-e-y hti 

[0 0 54] B^^i^ m^um) im^fc^^^eo 



%<onMM&x\ ^v^^ (^^-^/T^;^ h4 0h) \cmm 
U l^^d. 1 2^Kfe(-2 05^K«gttr. rntciTlcS: 

[0 0 5 5] my<-^^>^h^=^-\f>^^ : ^isbfz^ 
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